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ABSTRACT
After human papillomavirus (HPV) vaccine guidelines published by Korean Society of 
Gynecologic Oncology (KSGO) in 2011, new studies have been published, leading to 
additional data regarding efficacy, safety, number of vaccination rounds, and ideal age of 
vaccine administration. We searched and reviewed the literatures focused on the efficacy 
of 2-dose schedule vaccination, the efficacy of 3-dose schedule vaccination in middle-aged 
women, the ideal age of 3-dose schedule vaccination, the safety of HPV preventive vaccine, 
and the ability of cross-protection of each HPV preventive vaccine. The KSGO has revised the 
previous guideline based on the results of the above studies.
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INTRODUCTION
Human papillomavirus (HPV) is a common infection in sexually active women [1]. Of 
the approximately 40 types of HPV that infect the female genitalia, 15 are described as 
oncogenic or high-risk with regard to invasive cervical cancer (ICC) and other cancers of 
Summary of clinical guideline for cervical cancer preventive vaccination, version 3.0
1. Key question 1: Is the 2-dose schedule of human papillomavirus (HPV) preventive vaccine 
effective?
∙ The 2-dose schedule of the quadrivalent HPV preventive vaccine is considered as effective as 
the 3-dose schedule when administered to girls aged 9 to 13 years and can be implemented 
(1B).
∙ The 2-dose schedule of the bivalent HPV preventive vaccine is considered as effective as the 
3-dose schedule when administered to girls aged 9 to 14 years and can be implemented (1B).
∙ Based on immunogenicity and sexual behavior research, we recommend optimal vaccination 
age as 11 to 12 years old in a 2-dose schedule (1E).
2. Key question 2: Is the 3-dose schedule of HPV preventive vaccine effective in middle-aged 
women?
∙ The 3-dose schedule of the quadrivalent HPV preventive vaccine has a preventive effect in 
middle-aged women (27 to 45 years); before vaccination, a clinical assessment of individual 
patient risk and state of inoculation should be performed (2B).
∙ The 3-dose schedule of the bivalent HPV preventive vaccine has a preventive effect in middle-
aged women (26 to 45 years); before vaccination, a clinical assessment of individual patient 
risk and state of inoculation should be performed (2B).
3. Key question 3: At what age should the 3-dose schedule of HPV preventive vaccine be 
administered?
∙ The quadrivalent HPV preventive vaccine should be administered to 9- to 26-year-old females 
(1A).
∙ The bivalent HPV preventive vaccine should be administered to 9- to 25-year-old females (1A).
∙ Based on studied ages, previous guideline, and ages recommended by the World Health 
Organization (WHO) Strategic Advisory Group of Experts on Immunization (SAGE), we 
recommend that the optimal vaccination age range of the 3-dose schedule is 15 to 17 years (1E).
4. Key question 4: Is the HPV preventive vaccine safe?
∙ We do not recommend vaccination in pregnant women (1E).
∙ The HPV preventive vaccine can be administered to breastfeeding women (1A).
∙ The safety of the 2-dose schedule of HPV preventive vaccine does not differ significantly from 
that of the 3-dose schedule of HPV preventive vaccine (1A).
5. Key question 5: Does the HPV preventive vaccine provide cross-protection against HPV types not 
included in the vaccine?
∙ The quadrivalent HPV preventive vaccine provides cross-protection against HPV type 31,  
which is not included in the vaccine (A).
∙ The bivalent HPV preventive vaccine provides cross-protection against HPV types 31, 33, and 
45, which are not included in the vaccine (A).
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the female genitalia [2]. The majority of infections are known to recede within 2 years, 
but continuous infection for >2 years by oncogenic HPV types is a major cause of ICC and 
precancerous cervical lesions [2]. HPV 16 and HPV 18 are the most widespread types, causing 
approximately 70% of cases of ICC worldwide and 50% of cases of cervical intraepithelial 
neoplasia (CIN) 2/3 [3,4]. Additionally, HPV 16, 18, 45, 31, 33, 52, and 58 account for 
approximately 90% of all cases of invasive ICC, while HPV 16 and 18 cause 40% to 50% of 
vulvar cancer and 70% of vaginal cancer cases.
Adenocarcinoma within the cervical canal often goes undiagnosed by screening and has a 
high relapse rate and poor prognosis. In South Korea, although screening has helped greatly 
with the early diagnosis of squamous cell carcinoma and resulted in a decreasing incidence of 
invasive squamous cell carcinoma, the incidence of uterine cervical adenocarcinoma has not 
declined. Meanwhile, in low-risk HPV, HPV 6 and 11 cause 90% of cases of genital warts, 10% 
of cases of low-grade CIN, and 100% of cases of recurrent respiratory papillomatosis.
Since the Korean Society of Gynecologic Oncology (KSGO) revised clinical guideline for 
the HPV vaccine in 2011 [5,6], new studies have been published, leading to additional 
data regarding efficacy, safety, number of vaccination rounds, and ideal age of vaccine 
administration. The KSGO has revised the previous guideline accordingly.
MECHANISMS OF ACTION OF THE HPV VACCINE
1. Quadrivalent HPV vaccine (Gardasil)
Gardasil (Merck Sharp & Dohme Co., Kenilworth, NJ, USA) is an inactivated recombinant 
quadrivalent vaccine made from virus-like particles (VLPs) manufactured using the L1 protein 
from HPV types 6, 11, 16, and 18 [7]. Because VLPs do not contain viral DNA, they are unable 
to infect cells or reproduce and thus cannot cause disease. In non-clinical trials, L1 VLP 
vaccine efficacy resulted from the humoral immune response.
2. Bivalent HPV vaccine (Cervarix)
Cervarix (GlaxoSmithKline Biologicals, Brentford, UK) is a genetic recombinant vaccine 
made from VLPs manufactured using the L1 major capsid protein from HPV types 16 and 18 
[8]. Because VLPs do not contain viral DNA, they cannot infect cells or proliferate. In animal 
experiments, L1 VLP vaccine efficacy resulted from the humoral immune response and cell-
mediated immunity. Exudation of anti-HPV immunoglobulin G (IgG) from the serum to 
the cervical mucosa seems to be a basic defense mechanism against continual infection by 
oncogenic HPV, a major cause of ICC [9].
NEW EVIDENCE REGARDING THE HPV VACCINE
1. Key question 1: Is the 2-dose schedule of HPV preventive vaccine effective?
1) Quadrivalent HPV vaccine (Gardasil)
In a randomized clinical trial comparing immunogenicity and antibody response in girls 
aged 9 to 13 years and young women aged 16 to 26 years [10], girls who received the 2-dose 
vaccine showed 2.07-fold (95% CI, 1.62 to 2.65) and 1.76-fold (95% CI, 1.41 to 2.19) higher 
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geometric mean antibody titer (GMT) for HPV 16 and 18, respectively, compared to young 
women who received the 3-dose vaccine. The ratios of the GMT for 3-dose vaccination against 
2-dose vaccination in the girl group were 0.95 (95% CI, 0.73 to 1.23) and 0.68 (95% CI, 0.54 
to 0.85) for HPV 16 and 18, respectively, indicating that the antibody titers of the 2-dose 
vaccination are not lower than those of the 3-dose vaccination. In addition, an investigation 
of immunogenicity by Hernandez-Avila et al. [11] found similar efficacy between 2- and 
3-dose vaccination in a group of 9- to 10-year-old girls at 21 months after inoculation.
The level of evidence for the efficacy of 2-dose vaccination with the quadrivalent vaccine was 
deemed MODERATE, because indirectness was considered serious with the use of GMTs to 
determine efficiency.
2) Bivalent HPV vaccine (Cervarix)
For 2-dose vaccination with the bivalent vaccine, two papers from a randomized clinical trial 
were used as evidence [12,13]. The trial was a partially blinded but randomized clinical trial 
in healthy girls and young women 9 to 25 years of age. The subjects were divided into 9- to 
14-year-olds, 15- to 19-year-olds, and 20- to 25-year-olds. The 9- to 14-year-olds were given 
2-dose vaccination, while the 15- to 25-year-olds were given 3-dose vaccination. Comparative 
immunogenicity and safety were evaluated with follow-up until 24 and 48 months after 
vaccination, respectively. HPV 16 and 18 antibody titers in the 9- to 14-year-old group were 
higher than antibody titers in the 15- to 25-year-old group and remained higher at 24, 36, and 
48 months after vaccination. Antibody responses to HPV 16, 18, 31, and 45 were similar in 
both groups, but titers for HPV 16 and 18 were higher than those in cases of natural infection.
The level of evidence for the efficacy of 2-dose vaccination with the bivalent vaccine is deemed 
MODERATE, because indirectness was considered serious with the use of GMTs to determine 
the efficacy of the vaccine.
HPV vaccine administration to 9- to 13-year-olds is safe and effective, the immune response 
is good, and the preventive efficacy persists long-term. In South Korean girls, the mean age 
of first sexual activity is 12.8 years [14], and the risk of HPV infection increases immediately 
thereafter. According to the standard vaccination timetable from the Centers for Disease 
Control and Prevention, a hospital visit is scheduled at 11 to 12 years of age. Hence, the 
committee recommends 11 to 12 years as the optimal vaccination age for 2-dose HPV 
vaccination.
Based on the above results, the recommendations for two-round vaccination are as follows.
∙ The 2-dose schedule of the quadrivalent HPV preventive vaccine is considered as effective as the 
3-dose schedule when administered to girls aged 9 to 13 years and can be implemented (1B).
∙ The 2-dose schedule of the bivalent HPV preventive vaccine is considered as effective as the 
3-dose schedule when administered to girls aged 9 to 14 years and can be implemented (1B).
∙ Based on immunogenicity and sexual behavior research, we recommend optimal vaccination at 
11 to 12 years of age with a 2-dose schedule (1E).
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2. Key question 2: Is the 3-dose schedule of HPV preventive vaccine effective 
in middle-aged women?
1) Quadrivalent HPV vaccine (Gardasil)
Three studies have investigated the quadrivalent vaccine in middle-aged women [15-17], 
 including a multi-institution, randomized, double-blinded study evaluating safety, 
immunogenicity, and efficacy in 24- to 45-year-old females and a long-term observational 
study of the same subjects. Therefore, these studies were considered as a single randomized 
clinical trial and a single observational study, respectively. Using interim analysis of the mean 
follow-up period of 2.2 years, the vaccine efficacy for the per-protocol population was 90.5% 
(95% CI, 73.7 to 97.5) against HPV types 6, 11, 16, and 18 (prevention of infection or disease 
related to each HPV type) and 83.1% (95% CI, 50.6 to 95.8) for HPV 16 and 18 alone. When 
the intention-to-treat population was analyzed, vaccine efficacy against the four types of HPV 
was 30.9% (95% CI, 11.1 to 46.5), while that against HPV 16 and 18 alone was 22.6% (95% 
CI, –2.9 to 41.9).
When these subjects had completed ≥4 years of follow-up, the disease prevention efficacy 
against the four types of HPV was 88.7% (95% CI, 78.1 to 94.8). Among women who 
were vaccinated at least once and were judged not to have been infected by any of the four 
HPV types, vaccine efficacy was 66.9% (95% CI, 4.3 to 90.6). At 48 months after the first 
inoculation, the serum antibody positive rates for HPV 6, 11, 16, and 18 were 91.5%, 92.0%, 
97.4%, and 47.9%, respectively, and no serious vaccine-related adverse effects were observed.
After 6 years, the per-protocol population of the same women showed no CIN or endocervical 
glandular lesions related to HPV types 6, 11, 16, or 18, and immunogenicity was maintained 
for the four HPV types. The level of evidence for the efficacy of 3-dose quadrivalent HPV 
vaccination in middle-aged women was deemed MODERATE.
2) Bivalent HPV vaccine (Cervarix)
One randomized clinical trial [18] and three observational studies [9,19,20] have examined 
bivalent vaccine in middle-aged women. The randomized clinical trial aimed to test vaccine 
efficacy in women aged >25 years in groups of 26- to 35-year-olds, 36- to 45-year-olds, and 
46- to 55-year olds. The preventive effect against persistent infection of HPV 16 or 18 for at 
least 6 months or against CIN 1 was significant at 81.1% (97.7% CI, 52.1 to 94.0) across all 
age groups, 83.5% (45.0 to 96.8) in the 26- to 35-year-old group, and 77.2% (2.8 to 96.9) in 
the 36- to 45-year-old group. No related cases were observed in the 46- to 55-year-old group, 
which included comparatively few participants; therefore, the committee considered these 
data insufficient to verify the vaccine’s efficacy.
The three observational studies evaluated the maintenance of immunogenicity and vaccine 
safety for up to 10 years after the first inoculation in 15- to 55-year-old female subjects. Blood 
tests performed in the first month after full inoculation showed a serum antibody response 
in 100% of cases, and the IgG titers for HPV 16 and 18 in vaginal secretions and serum were 
highly correlated irrespective of age group. In serum antibody tests conducted 48 months 
after the inoculation course, antibodies against HPV 16 were detected in 100% of subjects, 
and antibodies against HPV 18 were detected in 99.4% of subjects. In addition, in all age 
groups, the antibody titer was highest at the first month after the inoculation course before 
continually decreasing toward a plateau. However, the antibody titer remained 11 times 
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higher for HPV 16 and 5 times higher for HPV 18 than that observed after natural infection in 
the 46- to 55-year-old group. After continued observation of these patients, all were positive 
for HPV 16 antibodies 6 years after the first inoculation, and >97% were positive for HPV 18 
antibodies. In addition, all age groups showed an antibody titer 9.3 to 45.1 times higher than 
natural infection for HPV 16 and 4.3 to 19.4 times higher for HPV 18.
The level of evidence for the efficacy of the 3-dose bivalent HPV vaccine in middle-aged 
women was deemed MODERATE because indirectness was considered serious with the use of 
GMTs to determine vaccine efficacy in the three observational studies.
Using the above results, the followings are recommended for use of the HPV vaccine in 
middle-aged women.
3. Key question 3: At what age should the 3-dose schedule of HPV preventive 
vaccine be administered?
1) Quadrivalent HPV vaccine (Gardasil)
In terms of studies of the quadrivalent vaccine, a total of 13 randomized, comparative clinical 
trials conducted in females of 9 to 26 years of age were found and used as evidence [4,21-
32]. The efficacy of the quadrivalent vaccine preventing HPV 16-related CIN 2/3 was 100% 
[21,25,27]. In addition, the antibody ratio against HPV 18 was approximately 60-fold higher 
than in naturally infected women [22]. Persistent infection or disease related to HPV types 6, 
11, 16, and 18, which are included in the quadrivalent vaccine, were reduced by 90% (95% CI, 
71 to 97) compared to females who were inoculated with a placebo [23]. Five-year follow-up 
observations showed a 96% reduction and a vaccine efficacy of 100% [26] with a high efficacy 
and stable antibody concentration being maintained for at least 5 years [28]. Moreover, 
an integration of two randomized comparative clinical trials with a mean follow-up of 3.6 
years showed that, in female subjects not infected with 14 types of HPV, the quadrivalent 
vaccine prevented 100% of HPV 16- and 18-related high-grade cervical, vulvar, and vaginal 
lesions cases as well as 100% of HPV 6- and 11-related genital warts cases [30]. In a study of 
9- to 15-year-old girls, the antibody titer was 1.7 to 2.7 times higher than in young women 
16 to 23 years of age, and serum tests after 18 months showed an antibody-positive rate of 
91.5% [24,29]. According to a randomized comparative clinical trial from Korea, the level of 
antibodies against viruses included in the vaccine was slightly higher at 7 months in youths 
9 to 15 years of age [31]. Another study on subjects of the same age group reported that 
antibodies against virus types included in the quadrivalent vaccine were maintained up to 96 
months; of 429 subjects inoculated with the quadrivalent vaccine at an average age of 12 years, 
none showed disease or persistent infection for >12 months in relation to the quadrivalent 
antibodies [32].
∙ The 3-dose schedule of the quadrivalent HPV preventive vaccine has a preventive effect in middle-
aged women (27 to 45 years); before vaccination, a clinical assessment of individual patient risk 
and state of inoculation should be performed (2B).
∙ The 3-dose schedule of the bivalent HPV preventive vaccine has a preventive effect in middle-
aged women (26 to 45 years); before vaccination, a clinical assessment of individual patient risk 
and state of inoculation should be performed (2B).
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Based on nine papers describing randomized clinical trials in 16- to 26-year-old women and 
four papers on randomized comparative clinical trials in 9- to 15-year-old girls, the level of 
evidence for this key question for the quadrivalent vaccine was deemed HIGH. However, it 
should be noted that the studies of 9- to 15-year-old girls were based on immunogenicity.
2) Bivalent HPV vaccine (Cervarix)
In terms of studies investigating the efficacy of the bivalent vaccine, there have been eight 
randomized comparative clinical trials and three observational studies [9,19,20,33-40]. The 
female subjects in these studies were 9 to 25 years old, and the preventive effect against HPV 
16- and 18-related CIN 2+ was 100% after a mean follow-up of 9.4 years. Moreover, in all 
studies, the preventive effect against CIN 3 and HPV infection was higher in women who had 
not been infected by oncogenic HPV compared to women with a history of sexual contact 
or who had been infected with oncogenic HPV. These studies demonstrate that the optimal 
age to implement 3-dose vaccination with the bivalent vaccine is 9 to 25 years, before sexual 
contact occurs. However, it should be noted that studies of 9- to 14-year-old girls were based 
on immunogenicity. The quality of evidence was deemed HIGH.
Among studies of 3-dose HPV vaccination, none had performed a comparative analysis 
between age groups to identify optimal vaccination age. Hence, clinical guideline for cervical 
cancer preventive vaccination developed by the Korean Society of Gynecological Oncology in 
2011 and the recommended age of the World Health Organization (WHO) Strategic Advisory 
Group of Experts in Immunology (SAGE) were accepted [5,6,41].
Based on the above results, the followings are recommended with regard to targets for HPV 
vaccination.
4. Key question 4: Is the HPV preventive vaccine safe?
1) Quadrivalent HPV vaccine (Gardasil)
Safety of the HPV vaccine was determined according to vaccine type and number of doses. 
First, according to a study by Block et al. [24], when 3-dose vaccination with the quadrivalent 
HPV vaccine was administered to girls and boys 10 to 15 years of age, the severity of adverse 
effects at the injection site was moderate or low in 97% of subjects. In addition, 5 days after 
injection, the proportion of patients with a fever >37.8°C was 13.8% for males and 12.8% 
for females, which was higher than the 7.3% for 16- to 23-year-old females. However, 
mild fever <39°C was observed in 96.4% of subjects. The safety of 3-dose vaccination with 
the quadrivalent vaccine in 24- to 45-year-old women was confirmed from the results of 
three randomized comparative clinical trials [15-17]. These studies were long-term follow-
up observational studies in the same group of women, and a median follow-up period 
of 6.26 years for severe vaccine-related adverse effects was unprecedented. According to 
∙ The quadrivalent HPV preventive vaccine should be administered to 9- to 26-year-old females 
(1A).
∙ The bivalent HPV preventive vaccine should be administered to 9- to 25-year-old females (1A).
∙ Based on studied ages, previous guideline, and ages recommended by the WHO SAGE, we 
recommend that the optimal vaccination age for the 3-dose schedule is 15 to 17 years (1E).
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a study by Ferris et al. [32], when 3-dose HPV vaccination with the quadrivalent vaccine 
was implemented in 9- to 15-year-olds with no sexual experience, there were no prior 
reports of severe adverse effects in boys or girls after 8 years of follow-up. The safety of 
3-dose quadrivalent HPV vaccination in 16- to 26-year-old women was confirmed in three 
randomized comparative clinical trials; although the rate of adverse effects near the vaccine 
injection site was significantly high, there was no difference in systemic adverse effects 
[23,27,29]. Since the findings of this key question could be suitably evaluated based on the 
evidence for Key Question 3, it was not separately recommended.
2) Bivalent HPV vaccine (Cervarix)
For 3-dose vaccination with the bivalent vaccine in females 9 to 25 years of age, safety was 
confirmed in six randomized comparative clinical trials [33,34,36-39]. After a mean long-
term follow-up of 9.4 years, symptoms at the site of the infection were significantly higher 
than in the placebo group, but there were no differences in other systemic adverse effects, 
chronic diseases, or autoimmune diseases. For 3-dose bivalent vaccination in female 
subjects 15 to 55 years of age, vaccine-related adverse effects consisted of only one report 
of optic neuritis when patients were monitored for up to 6 years after the first inoculation 
[20]. Three-dose bivalent vaccination for women aged ≥25 years was verified in a single, 
randomized study [18]. Adverse effects at the site of injection, such as pain and swelling, 
were significantly higher in the vaccination group. Although adverse effects were reported in 
10% of the vaccination group and 9% of the placebo group, <1% of these adverse effects were 
considered vaccine-related, and all were concluded irrelevant to mortality. Since the findings 
of this key question can be suitably evaluated based on the evidence for Key Question 3, it was 
not separately recommended.
3) Special situations
To date, in phase 3 clinical trials, the vaccination group has shown no statistically significant 
differences from the placebo group in pregnancy/childbirth-related data, such as newborn 
survival rate, congenital birth defects rate, delivery type (vaginal or cesarean), miscarriage, 
stillbirth rates, or ectopic pregnancy rates. No intervention is required when the vaccine 
is administered during pregnancy. However, since studies of the impact of the vaccine on 
pregnancy are currently limited, HPV vaccination during pregnancy is not recommended.
The effects of the quadrivalent vaccine on breastfeeding were confirmed through the 
studies of Paavonen et al. [36] and Garland et al. [42]. Compared to the placebo group, the 
quadrivalent vaccine group showed no differences in survival at birth, congenital defects, 
cesarean delivery, vaginal delivery, miscarriage, or ectopic pregnancy. There was also no 
significant difference in newborn health when the quadrivalent vaccine was administered 
during breastfeeding.
The safety of 2-dose vaccination was confirmed by two randomized comparative clinical trials 
[13,43]. These two studies compared safety when administering the same vaccine in 2 or 3 
doses and concluded that there was no significant difference in safety between the 2- and 
3-dose schedules for both the quadrivalent and bivalent vaccines. The quality of this evidence 
was judged as HIGH.
In an observational study by Scheller et al. [44] investigating 3,983,824 women inoculated 
with the HPV vaccine, the vaccine did not increase the incidence of multiple sclerosis or 
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other demyelinating diseases of the central nervous system. Moreover, according to an 
observational study by Ojha et al. [45] analyzing data registered with the United States 
Vaccine Adverse Event Reporting System, 14,822 adverse events were reported, and 4,670 
were associated with the quadrivalent vaccine. However, there was no significant difference 
in the risk of Guillain-Barre syndrome compared with other vaccines [45]. There has been no 
reported evidence of an association or correlation between HPV vaccination and incidence of 
neurological or venothrombotic diseases [43,46]. According to a study by Leung et al. [43], 
in 0.8% of their 2-dose bivalent vaccination and 2-dose quadrivalent groups, immune disease 
was potentially related to the HPV vaccine. However, the study design included patients who 
received the HPV vaccine as the control group to verify the incidence of disease rather than 
patients who had received a different vaccine. In the study of L. Grimaldi-Bensouda et al. 
[47], although it was a case-control study, there was no evidence of autoimmune diseases 
following vaccination with Gardasil; therefore, HPV vaccination cannot be concluded to show 
an association with autoimmune disease compared to other vaccines.
Complex regional pain syndrome has a very low incidence; therefore, there have been no 
prospective studies to determine a causal relationship with HPV vaccination. Hence, based 
on a review of previous statements by the WHO Global Advisory Committee on Vaccine 
Safety [48], recommendations of the European Medicines Agency Pharmacovigilance Risk 
Assessment Committee [49], and statements by International Federation of Gynecology and 
Obstetrics [50] and the Australian Therapeutic Goods Administration [51], HPV vaccination 
has no causal association with complex regional pain syndrome. Complex regional pain 
syndrome may be induced by pain occurring in the course of the immune response rather 
than from the vaccine itself.
Through the above results, the followings are recommended with regard to targets for HPV 
vaccination.
5. Key question 5: Does the HPV preventive vaccine provide cross-protection 
against HPV types not included in the vaccine?
Three randomized comparative clinical trials confirmed the cross-protective effects of 
the quadrivalent vaccine [4,27,30]. The efficacy of reducing cervical lesions was 18% to 
20% irrespective of HPV type, and specific analysis found a 19% reduction in high-grade 
lesions, a 50.7% reduction in vulvar and vaginal lesions, a 62% reduction in genital warts, an 
11.3% reduction in cervical epithelial cell abnormalities, and a 23.0% reduction in uterine 
cervical treatment. The cross-protective effects of the bivalent vaccine were verified using 
five randomized comparative clinical trials [18,36-38,52]. Irrespective of HPV type, the 
effectiveness of the vaccine in preventing moderate CIN or more severe lesions was 70.2% 
in female patients who had not been infected with oncogenic HPV prior to sexual contact 
and 30.4% in all vaccinated female patients. In another study, the preventive effect of the 
vaccine was 71.9%, while a long-term follow-up study analyzed female patients without 
∙ We do not recommend vaccination in pregnant women (1E).
∙ The HPV preventive vaccine can be administered to breastfeeding women (1A).
∙ The safety of the 2-dose schedule of HPV preventive vaccine does not differ significantly from 
that of the 3-dose schedule (1A).
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sexual contact and found an efficacy of 93.2% for preventing CIN 2+. In addition, the vaccine 
efficacy against 6-month persistent infection by HPV 31 was 79.1%, while that against HPV 45 
was 76.9%, indicating a cross-protective effect against HPV types not included in the bivalent 
vaccine. The efficacy of preventing CIN 2+ associated with 12 types of HPV not included in 
the bivalent vaccine was 54.0%.
According to a meta-analysis investigating the cross-protective effects against HPV types 
31, 33, 25, 52, and 58, which are not included in the vaccines, the quadrivalent vaccine 
had a preventive effect against persistent infection by HPV 31, while the bivalent vaccine 
had a preventive effect against persistent infection by HPV 31, 33, and 45 as well as CIN 
2+ [53]. Furthermore, a study of 12- to 15-year-old girls also demonstrated a persistently 
high concentration of cross-neutralizing antibodies against HPV types not included in the 
bivalent or quadrivalent vaccines. However, according to the reported results, there are slight 
differences in HPV types for which a cross-protective effect has been observed, and the effects 
of the bivalent vaccine against persistent infection by types 31 and 45 decreased over time. 
Hence, additional results need to be reported to make a clear conclusion about the cross-
protective effects of the two vaccines.
Based on the above results, the followings are recommended in relation to the cross-
protective effects of the HPV vaccine against HPV types not included in the vaccine. 
One of the opinions presented at the public hearing was that this key question and its 
recommendations were based on those for Key Questions 1 and 2 recommending vaccination 
with the HPV vaccine. Thus, the recommendation grade was meaningless, and it would be 
more appropriate to indicate only the evidence grade. This suggestion has been reflected 
below, with only the evidence grade displayed.
DISCUSSION
When the 2-dose HPV vaccine was administered to girls, immunogenicity testing showed that 
more than two-fold higher GMT was maintained compared to 3-dose vaccination [10,12,13]. 
Moreover, when the efficacy of 2-dose vaccination was compared with that of 3-dose 
vaccination in the same population of girls, statistically similar GMTs were maintained 
[10,12,13]. Although these was a randomized comparative clinical trial that intended to 
verify the efficacy of 2-dose vaccination in 9- to 14-year-old girls, the study was based on 
immunogenicity. Therefore, future prospective studies are needed that confirm the incidence 
of CIN or ICC after 2-dose vaccination in this age group.
With regard to HPV vaccine safety, observational studies and randomized clinical trials 
showed no association with incidence of multiple sclerosis or other demyelinating diseases of 
the central nervous system, Guillain-Barre syndrome, neurological disease, venothrombotic 
disease, or autoimmune disease [43-46]. Moreover, although there have been no prospective 
∙ The quadrivalent HPV vaccine provides cross-protection against HPV type 31, which is not 
included in the vaccine (A).
∙ The bivalent HPV vaccine provides cross-protection against HPV types 31, 33, and 45, which are 
not included in the vaccine (A).
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studies to identify the causal relationship between complex regional pain syndrome and HPV 
vaccine, it is believed that cases to date occurred not because of a problem with the vaccine 
itself, but as the result of pain caused by the immune response.
These guidelines have been reviewed and compiled based on papers published up to early 
2015 and will require revision if additional studies of the bivalent or quadrivalent vaccine 
are published or if the nonavalent HPV vaccine currently used in the United States and other 
foreign countries is introduced in South Korea.
REFERENCES
 1. Bauer HM, Ting Y, Greer CE, Chambers JC, Tashiro CJ, Chimera J, et al. Genital human papillomavirus 
infection in female university students as determined by a PCR-based method. JAMA 1991;265:472-7. 
  PUBMED | CROSSREF
 2. Schiffman M, Castle PE, Jeronimo J, Rodriguez AC, Wacholder S. Human papillomavirus and cervical 
cancer. Lancet 2007;370:890-907. 
  PUBMED | CROSSREF
 3. Konno R, Shin HR, Kim YT, Song YS, Sasagawa T, Inoue M, et al. Human papillomavirus infection and 
cervical cancer prevention in Japan and Korea. Vaccine 2008;26 Suppl 12:M30-42. 
  PUBMED | CROSSREF
 4. Ault KA; Future II Study Group. Effect of prophylactic human papillomavirus L1 virus-like-particle vaccine 
on risk of cervical intraepithelial neoplasia grade 2, grade 3, and adenocarcinoma in situ: a combined 
analysis of four randomised clinical trials. Lancet 2007;369:1861-8. 
  PUBMED | CROSSREF
 5. Gynecologic Cancer Prevention Committee. Clinical guideline of Cervarix®. Seoul: Korean Society of 
Gynecologic Oncology; 2011. 
 6. Gynecologic Cancer Prevention Committee. Clinical guideline of Gardasil®. Seoul: Korean Society of 
Gynecologic Oncology; 2011. 
 7. Siddiqui MA, Perry CM. Human papillomavirus quadrivalent (types 6, 11, 16, 18) recombinant vaccine 
(Gardasil). Drugs 2006;66:1263-71. 
  PUBMED | CROSSREF
 8. Keam SJ, Harper DM. Human papillomavirus types 16 and 18 vaccine (recombinant, AS04 adjuvanted, 
adsorbed) [Cervarix]. Drugs 2008;68:359-72. 
  PUBMED | CROSSREF
 9. Schwarz TF, Spaczynski M, Schneider A, Wysocki J, Galaj A, Perona P, et al. Immunogenicity and 
tolerability of an HPV-16/18 AS04-adjuvanted prophylactic cervical cancer vaccine in women aged 15-55 
years. Vaccine 2009;27:581-7. 
  PUBMED | CROSSREF
 10. Dobson SR, McNeil S, Dionne M, Dawar M, Ogilvie G, Krajden M, et al. Immunogenicity of 2 doses of 
HPV vaccine in younger adolescents vs 3 doses in young women: a randomized clinical trial. JAMA 
2013;309:1793-802. 
  PUBMED | CROSSREF
 11. Hernández-Ávila M, Torres-Ibarra L, Stanley M, Salmerón J, Cruz-Valdez A, Muñoz N, et al. Evaluation of 
the immunogenicity of the quadrivalent HPV vaccine using 2 versus 3 doses at month 21: an 
epidemiological surveillance mechanism for alternate vaccination schemes. Hum Vaccin Immunother 
2015 Jul 25 [Epub]. http://doi.org/10.1080/21645515.2015.1058458 
  PUBMED | CROSSREF
 12. Romanowski B, Schwarz TF, Ferguson LM, Peters K, Dionne M, Schulze K, et al. Immunogenicity and 
safety of the HPV-16/18 AS04-adjuvanted vaccine administered as a 2-dose schedule compared with the 
licensed 3-dose schedule: results from a randomized study. Hum Vaccin 2011;7:1374-86. 
  PUBMED | CROSSREF
 13. Romanowski B, Schwarz TF, Ferguson LM, Ferguson M, Peters K, Dionne M, et al. Immune response to 
the HPV-16/18 AS04-adjuvanted vaccine administered as a 2-dose or 3-dose schedule up to 4 years after 
vaccination: results from a randomized study. Hum Vaccin Immunother 2014;10:1155-65. 
  PUBMED | CROSSREF
12/14http://doi.org/10.3802/jgo.2016.27.e30http://ejgo.org
Cervical cancer preventive vaccination guideline in Korea
 14. Gwon SH, Lee CY. Factors that influence sexual intercourse among middle school students: using data 
from the 8th (2012) Korea Youth Risk Behavior Web-based Survey. J Korean Acad Nurs 2015;45:76-83. 
  PUBMED | CROSSREF
 15. Muñoz N, Manalastas R Jr, Pitisuttithum P, Tresukosol D, Monsonego J, Ault K, et al. Safety, 
immunogenicity, and efficacy of quadrivalent human papillomavirus (types 6, 11, 16, 18) recombinant 
vaccine in women aged 24-45 years: a randomised, double-blind trial. Lancet 2009;373:1949-57. 
  PUBMED | CROSSREF
 16. Castellsagué X, Muñoz N, Pitisuttithum P, Ferris D, Monsonego J, Ault K, et al. End-of-study safety, 
immunogenicity, and efficacy of quadrivalent HPV (types 6, 11, 16, 18) recombinant vaccine in adult 
women 24-45 years of age. Br J Cancer 2011;105:28-37. 
  PUBMED | CROSSREF
 17. Luna J, Plata M, Gonzalez M, Correa A, Maldonado I, Nossa C, et al. Long-term follow-up observation of 
the safety, immunogenicity, and effectiveness of Gardasil™ in adult women. PLoS One 2013;8:e83431. 
  PUBMED | CROSSREF
 18. Skinner SR, Szarewski A, Romanowski B, Garland SM, Lazcano-Ponce E, Salmerón J, et al. Efficacy, 
safety, and immunogenicity of the human papillomavirus 16/18 AS04-adjuvanted vaccine in women older 
than 25 years: 4-year interim follow-up of the phase 3, double-blind, randomised controlled VIVIANE 
study. Lancet 2014;384:2213-27. 
  PUBMED | CROSSREF
 19. Schwarz TF, Spaczynski M, Schneider A, Wysocki J, Galaj A, Schulze K, et al. Persistence of immune 
response to HPV-16/18 AS04-adjuvanted cervical cancer vaccine in women aged 15-55 years. Hum Vaccin 
2011;7:958-65. 
  PUBMED | CROSSREF
 20. Schwarz T, Spaczynski M, Kaufmann A, Wysocki J, Gałaj A, Schulze K, et al. Persistence of immune 
responses to the HPV-16/18 AS04-adjuvanted vaccine in women aged 15-55 years and first-time modelling 
of antibody responses in mature women: results from an open-label 6-year follow-up study. BJOG 
2015;122:107-18. 
  PUBMED | CROSSREF
 21. Koutsky LA, Ault KA, Wheeler CM, Brown DR, Barr E, Alvarez FB, et al. A controlled trial of a human 
papillomavirus type 16 vaccine. N Engl J Med 2002;347:1645-51. 
  PUBMED | CROSSREF
 22. Ault KA, Giuliano AR, Edwards RP, Tamms G, Kim LL, Smith JF, et al. A phase I study to evaluate a human 
papillomavirus (HPV) type 18 L1 VLP vaccine. Vaccine 2004;22:3004-7. 
  PUBMED | CROSSREF
 23. Villa LL, Costa RL, Petta CA, Andrade RP, Ault KA, Giuliano AR, et al. Prophylactic quadrivalent human 
papillomavirus (types 6, 11, 16, and 18) L1 virus-like particle vaccine in young women: a randomised 
double-blind placebo-controlled multicentre phase II efficacy trial. Lancet Oncol 2005;6:271-8. 
  PUBMED | CROSSREF
 24. Block SL, Nolan T, Sattler C, Barr E, Giacoletti KE, Marchant CD, et al. Comparison of the immunogenicity 
and reactogenicity of a prophylactic quadrivalent human papillomavirus (types 6, 11, 16, and 18) L1 
virus-like particle vaccine in male and female adolescents and young adult women. Pediatrics 
2006;118:2135-45. 
  PUBMED | CROSSREF
 25. Mao C, Koutsky LA, Ault KA, Wheeler CM, Brown DR, Wiley DJ, et al. Efficacy of human papillomavirus-16 
vaccine to prevent cervical intraepithelial neoplasia: a randomized controlled trial. Obstet Gynecol 
2006;107:18-27. 
  PUBMED | CROSSREF
 26. Villa LL, Costa RL, Petta CA, Andrade RP, Paavonen J, Iversen OE, et al. High sustained efficacy of a 
prophylactic quadrivalent human papillomavirus types 6/11/16/18 L1 virus-like particle vaccine through 5 
years of follow-up. Br J Cancer 2006;95:1459-66. 
  PUBMED | CROSSREF
 27. Garland SM, Hernandez-Avila M, Wheeler CM, Perez G, Harper DM, Leodolter S, et al. Quadrivalent 
vaccine against human papillomavirus to prevent anogenital diseases. N Engl J Med 2007;356:1928-43. 
  PUBMED | CROSSREF
 28. Olsson SE, Villa LL, Costa RL, Petta CA, Andrade RP, Malm C, et al. Induction of immune memory 
following administration of a prophylactic quadrivalent human papillomavirus (HPV) types 6/11/16/18 L1 
virus-like particle (VLP) vaccine. Vaccine 2007;25:4931-9. 
  PUBMED | CROSSREF
13/14http://doi.org/10.3802/jgo.2016.27.e30http://ejgo.org
Cervical cancer preventive vaccination guideline in Korea
 29. Reisinger KS, Block SL, Lazcano-Ponce E, Samakoses R, Esser MT, Erick J, et al. Safety and persistent 
immunogenicity of a quadrivalent human papillomavirus types 6, 11, 16, 18 L1 virus-like particle vaccine 
in preadolescents and adolescents: a randomized controlled trial. Pediatr Infect Dis J 2007;26:201-9. 
  PUBMED | CROSSREF
 30. Muñoz N, Kjaer SK, Sigurdsson K, Iversen OE, Hernandez-Avila M, Wheeler CM, et al. Impact of human 
papillomavirus (HPV)-6/11/16/18 vaccine on all HPV-associated genital diseases in young women. J Natl 
Cancer Inst 2010;102:325-39. 
  PUBMED | CROSSREF
 31. Kang S, Kim KH, Kim YT, Kim YT, Kim JH, Song YS, et al. Safety and immunogenicity of a vaccine 
targeting human papillomavirus types 6, 11, 16 and 18: a randomized, placebo-controlled trial in 176 
Korean subjects. Int J Gynecol Cancer 2008;18:1013-9. 
  PUBMED | CROSSREF
 32. Ferris D, Samakoses R, Block SL, Lazcano-Ponce E, Restrepo JA, Reisinger KS, et al. Long-term study of a 
quadrivalent human papillomavirus vaccine. Pediatrics 2014;134:e657-65. 
  PUBMED | CROSSREF
 33. Harper DM, Franco EL, Wheeler C, Ferris DG, Jenkins D, Schuind A, et al. Efficacy of a bivalent L1 
virus-like particle vaccine in prevention of infection with human papillomavirus types 16 and 18 in young 
women: a randomised controlled trial. Lancet 2004;364:1757-65. 
  PUBMED | CROSSREF
 34. Harper DM, Franco EL, Wheeler CM, Moscicki AB, Romanowski B, Roteli-Martins CM, et al. Sustained 
efficacy up to 4.5 years of a bivalent L1 virus-like particle vaccine against human papillomavirus types 16 
and 18: follow-up from a randomised control trial. Lancet 2006;367:1247-55. 
  PUBMED | CROSSREF
 35. Paavonen J, Jenkins D, Bosch FX, Naud P, Salmerón J, Wheeler CM, et al. Efficacy of a prophylactic 
adjuvanted bivalent L1 virus-like-particle vaccine against infection with human papillomavirus types 16 
and 18 in young women: an interim analysis of a phase III double-blind, randomised controlled trial. 
Lancet 2007;369:2161-70. 
  PUBMED | CROSSREF
 36. Paavonen J, Naud P, Salmerón J, Wheeler CM, Chow SN, Apter D, et al. Efficacy of human papillomavirus 
(HPV)-16/18 AS04-adjuvanted vaccine against cervical infection and precancer caused by oncogenic HPV 
types (PATRICIA): final analysis of a double-blind, randomised study in young women. Lancet 
2009;374:301-14. 
  PUBMED | CROSSREF
 37. GlaxoSmithKline Vaccine HPV-007 Study Group, Romanowski B, de Borba PC, Naud PS, Roteli-Martins 
CM, De Carvalho NS, et al. Sustained efficacy and immunogenicity of the human papillomavirus (HPV)-
16/18 AS04-adjuvanted vaccine: analysis of a randomised placebo-controlled trial up to 6.4 years. Lancet 
2009;374:1975-85. 
  PUBMED | CROSSREF
 38. Lehtinen M, Paavonen J, Wheeler CM, Jaisamrarn U, Garland SM, Castellsagué X, et al. Overall efficacy of 
HPV-16/18 AS04-adjuvanted vaccine against grade 3 or greater cervical intraepithelial neoplasia: 4-year 
end-of-study analysis of the randomised, double-blind PATRICIA trial. Lancet Oncol 2012;13:89-99. 
  PUBMED | CROSSREF
 39. Naud PS, Roteli-Martins CM, De Carvalho NS, Teixeira JC, de Borba PC, Sanchez N, et al. Sustained 
efficacy, immunogenicity, and safety of the HPV-16/18 AS04-adjuvanted vaccine: final analysis of a 
long-term follow-up study up to 9.4 years post-vaccination. Hum Vaccin Immunother 2014;10:2147-62. 
  PUBMED | CROSSREF
 40. Einstein MH, Takacs P, Chatterjee A, Sperling RS, Chakhtoura N, Blatter MM, et al. Comparison of 
long-term immunogenicity and safety of human papillomavirus (HPV)-16/18 AS04-adjuvanted vaccine and 
HPV-6/11/16/18 vaccine in healthy women aged 18-45 years: end-of-study analysis of a Phase III 
randomized trial. Hum Vaccin Immunother 2014;10:3435-45. 
  PUBMED | CROSSREF
 41. WHO Strategic Advisory Group of Experts. Summary of the WHO position paper on vaccines against 
human papillomavirus (HPV). Lyon: World Health Organization; 2014. 
 42. Garland SM, Ault KA, Gall SA, Paavonen J, Sings HL, Ciprero KL, et al. Pregnancy and infant outcomes in 
the clinical trials of a human papillomavirus type 6/11/16/18 vaccine: a combined analysis of five 
randomized controlled trials. Obstet Gynecol 2009;114:1179-88. 
  PUBMED | CROSSREF
14/14http://doi.org/10.3802/jgo.2016.27.e30http://ejgo.org
Cervical cancer preventive vaccination guideline in Korea
 43. Leung TF, Liu AP, Lim FS, Thollot F, Oh HM, Lee BW, et al. Comparative immunogenicity and safety of 
human papillomavirus (HPV)-16/18 AS04-adjuvanted vaccine and HPV-6/11/16/18 vaccine administered 
according to 2- and 3-dose schedules in girls aged 9-14 years: results to month 12 from a randomized trial. 
Hum Vaccin Immunother 2015;11:1689-702. 
  PUBMED | CROSSREF
 44. Scheller NM, Svanström H, Pasternak B, Arnheim-Dahlström L, Sundström K, Fink K, et al. Quadrivalent 
HPV vaccination and risk of multiple sclerosis and other demyelinating diseases of the central nervous 
system. JAMA 2015;313:54-61. 
  PUBMED | CROSSREF
 45. Ojha RP, Jackson BE, Tota JE, Offutt-Powell TN, Singh KP, Bae S. Guillain-Barre syndrome following 
quadrivalent human papillomavirus vaccination among vaccine-eligible individuals in the United States. 
Hum Vaccin Immunother 2014;10:232-7. 
  PUBMED | CROSSREF
 46. Arnheim-Dahlström L, Pasternak B, Svanström H, Sparén P, Hviid A. Autoimmune, neurological, and 
venous thromboembolic adverse events after immunisation of adolescent girls with quadrivalent human 
papillomavirus vaccine in Denmark and Sweden: cohort study. BMJ 2013;347:f5906. 
  PUBMED | CROSSREF
 47. Grimaldi-Bensouda L, Guillemot D, Godeau B, Bénichou J, Lebrun-Frenay C, Papeix C, et al. Autoimmune 
disorders and quadrivalent human papillomavirus vaccination of young female subjects. J Intern Med 
2014;275:398-408. 
  PUBMED | CROSSREF
 48. Global Advisory Committee on Vaccine Safety. GACVS statement on the continued safety of HPV 
vaccination. Geneva: World Health Organization; 2014. 
 49. Pharmacovigilance Risk Assessment Committee. PRAC recommendations on signals. London: European 
Medicines Agency; 2014. 
 50. Denny L; International Federation of Gynecology and Obstetrics. Safety of HPV vaccination: a FIGO 
statement. Int J Gynaecol Obstet 2013;123:187-8. 
  PUBMED | CROSSREF
 51. Therapeutic Goods Administration. Medicines safety update. Aust Prescr 2014;37:94-7. 
 52. Draper E, Bissett SL, Howell-Jones R, Waight P, Soldan K, Jit M, et al. A randomized, observer-blinded 
immunogenicity trial of Cervarix® and Gardasil® Human Papillomavirus vaccines in 12-15 year old girls. 
PLoS One 2013;8:e61825. 
  PUBMED | CROSSREF
 53. Malagón T, Drolet M, Boily MC, Franco EL, Jit M, Brisson J, et al. Cross-protective efficacy of two human 
papillomavirus vaccines: a systematic review and meta-analysis. Lancet Infect Dis 2012;12:781-9. 
  PUBMED | CROSSREF
